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(57) [Si^l 

mijmi±m 1 t^Aflnsn 1 0 1 tf^mf&^tifc^i/iimm 
10 2 ^mm-tjimt . m\'^xm2<7)my ymmmco 




1 

§em 1 'jziym^mnzm^^titzw. 1 -ySi^ 

-irtf >- y n yl^^tMi: "iwleU 1 <7)7 >y^^#Oi- 'J rj v 

[W*JH5] H>fieiglO7-y^^-i-0v-'Ja>'i?^tBg 
C^7>y^i^*«4 X 1 a t oms/c c\;XtX'hh 

111*316] mnm2cDy'ym^:-Brtsi^0^ym^ 

C07'y^ite*^*4 X 1 02> a t oms/c c*^-CfcS 

IB 1 -y s^^tf 5/ u IT vs?^!:!!^ jgjs-r-sxg t . 
m2co©^gtt(7)^i^7 vm^^tsi^^jaymtm^mm. 

-rsxet. H^eig2to:7.y^S:^tf;^Ur7>-8gYtM<50 

mKDz^oa ym^fmimf^-t^xnt .mi<^y -vm 
Sr^o y r? ymim^wm-t^xm t.m2 <DmMit 

0=5:1,^7 -y^Sr-^O^-'J rj^S-ftflgS-ffM-f I. X^t . 

^'e<rt^fiSW®?rtT-?T^Jti^i:-rsxg.fcm2os^'j 3>' 

i^U^ ymimi)^-ryX-7i^ V a ym^mTib ^Zti: 

[i«*^io] Haies^i«o7-y^^#tf>''j3>'K'ffc 
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mkm2cr>y -ym^^tsi^ u 3 y^^immmt,zmfis(. 

[000 1] 
[0002] 

MA^TioO. mzmmmmi,zi5\^x(7)0-}mim-z'ii^ ^ 
<r>mf!ni)mmizM.^ifi^ti^. ^Mia^w^^/mis*-' 

Umiztc-oX <^t. "tco^-t^MSm^&t-zk^ < 
=5: T L * I ^mMm^eox t:- b' c7)ffiT^Si n 
Xh-i? (flilOfm-¥AV>fXi:LTf^S:-^;t^3K«) 

[0003] -eixSrR&jJ:-^-^*t^co i oi: LT^ :P/\^m 

LX t^Ttr^XvC VDiStc: i ^ i^U r? ^^^-fl:)! 
(Jt^*i!!>j4. 3) (mr, p-SiOz 
*^4>:7 ■yf^^^TT'^Xvi' ^Jziywt^ (,itmmm2. 

8~4. 3) (lilTp-S i OF^fct^a ) -^OteJ^ljtii 
[00 04] p-S i OFM{d:7-ySiiig^^<LTV^ 

3. 3^) „ 

[0005] 't(r)X}^^^m^-thf:iiibcr>y^x-7i^mi: 

M^mi/z-t^t^^dyfrnii^^iO, fcitnt '95 s 

SDM P 1 57{2^gg$nTl^^, 
[000 6] L*»L. ::iO:^ffiT'{i7yS®JK$-l,^t* 

[0 007] ttzf^'i-f XbLXZ<Dp-S i OF^S- 

i^mi'^m-^. 't(r>mco^mim!i!mx'S>'o . ^(dp- 
s i oFm^^mitti>:fjmk Lx^^ffmmmmm 

[0 008] J.:l±iJiHJLfvri:tJO. M&tX'CMP^p 
- s i o Frro-bXT'^seffl-rs ^ i:{±|||^t{iSli=5r1ie 

mizh&. 

50 [0009] L*-t. ]lSO^^;t-r<^MJ:Ofira!lt. C 
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[00101 m^mimsizi^^i: a i,z^ ^/i^±iztm 
p - s i o myfi-i-^ MTh h.tztt \mm^'- e 

-3 3 39 1 9lZEm^tLX\^hX^I,Zf$l<7)^^'l\^3 

0 IJ^lSf^ECR-CVD^^f. SiF4 , O2 , Ar 

XI 05^1 at oms/ccS:»>jr.yN— Ml^lCtOp-S 

1 O FM3 0 2 i:mfS.'t^ , Z(Dmi'¥m.-(t<Dtz)ibt,ZC 

[00 111 S^tC«l^^-CfeSt^itCA-:.;t7>y 
S{i-e«OSg^*J|H,->3ty). FfcH2 0*JKJSt-rHF*i 

1. 0X1 02iatoms/'cc^iT'T{f7t;^tC 

[ 0 0 1 2 1 c M px'<r>mm<r)mzii.mim 3 - ( b > 

Xv-f-y^SWi^J; ')C4 Fs . CO. Ar:^X^ 

■3 . 

[0 0 131 TiNJg^f^T'^V^yhWCV 

Cu-Ti Nfj^rixyN- yiJ'&ffVK hui^' 
{i«Sc|nIilS'55R-r::i:ti:»9ll3- (c) (DXoiz^M 
[00141 ZZT^m^iDii. p-S i OFW^y -y 

[00151 ttzikcrmittp-S i OFlgiOJiTtCS i 

02 m^mtsztizji*}. P-S i OF mfomMii'^n 

X.^WlX-h^. ^f^¥7-9 3 72TiiTEOS^ 

[00 1 61 mi<7)^:5';L'4 0 IffMfS. ISl<7)P-S 
i02 Jl4 0 2$-?^J?gU, '?-<^m7 ySJi^;yx^}g^L 
tzTB O Si^COl^^if^fflUT 7 -yfg^^rOS i O2 ^ 

(p-SiOFM4 03) -g-jgjSL. ^(r>mtt:m2(7) 

p - s i 02 11^4 0 4 ^mfSL-t^um^^^^tix v> 

[0 0 171 c:c:T'{±. :r5Xvs i OFJiti, 
izm^Kc. mmmy^x-?cvDmx'ti>-:>^ y^x-?s 

i02 ll^®-K:r5X-7CVD^t Lst, 

[00181 ^5fefi?!lT«WTfii^7"^X 

V D srfflv ^x \ ^fttiK i i x'\,m.mm:-mmm-r^ 



C V D }S TiT -5 /c h ^S5fe t T S . 
[ 0 0 1 9 1 i CITJS S i O Fflg«7 -y ^^J^-S- 7 X 1 
021 at oms/c cT'?)S. mi<^^9)l-40 im\SL 
iS^glSr^X-^CVDajr. S i O2 i OF/ 
S i O2 <0^j£:^2rtf -3 , 1214 ( a ) iJtti 
(a) ' (C^K-rJ:d^ff^1^i:^-&. ;i'Cia4- (a) 
tZS^-Tct a tclslSii^Op - S i O FJ14 0 3i}W\>^^ 
{i;CMP2fe3!na^ff-3 3tf*{i04- ( b ) «7)J;3t;p- 
S i OFM4 0 33&itf&ajLt^-3TL^ -e^Ofe 
10 P - S i O F]^lS;^^|S5jh-r.S5tii6fcp - S 

iOF]g^p-Si02 M-C^^^K'f >y^aiSfcL;t« 
iz. P-S iOF)S4 0 3*«O#a}Lt^:S<7)T-CMP 

^±.WXLt.r>, 

[00201 ^tz. ±ie<?)± a lc:^<?>^v^/::*^fc^4 - 
(a) ' <7)J:3tc:p-SiOFM4 0 3S:^<LT. ^ 
2«Si02 Il4 0 4$-Ji:< tJtJ^ti. CMPSaa 
04- (b) ' <?3j:dlCp-SiOF)l4 0 3{±tf 

20 ;S^(:*>P-s i 02 Jl3&^A0ii^T'g'TL^^^glm$ 

[0021 1 ^nmi±.tmmm 1 1 nm\^rii-^~)v 
^K^tmA ( c ) ^ ( c ) • oy^oiiz^mwrndfimi^ 
[00221 m'5<,zi,±mm&y°^X'7cvDim\'^fzm 

M^^fccoMi^^. *;tia6{c{ii«5i-jKr5XvcvD 
S:ffli/^/iJ®1^<7)7«y^S:#tfv'U ^^-Bt-ftM^JCO^ -yS 
30 (199 5^^^^^ 

miniKi^>''-Ks^''>A^^«ll4 5H) c:n4>(^ia(±>'U 

mm. m.umzw^mthm^^^ i.fzi,<nx'-h s . 
{oo23'imiffMm,^Ai. mmmi, ^ti^mm 
nm<7) p - s i o FM*^'c mp^m^tx.^ t . 1^^*^ 

40 ^ij^^-fi. . (Sitm^^O p - S 1 O F 

b'T^-v-zl^StSP^i: , i i^.:®^ LTt* i: 7 -y ^7&i 

[00241 II2<7)|^M^(4. ^iH5lj2TSS 1 cO^JffliS 
i)^^L^\^Xol,Z. Si02 /'SiOF/'Si02 iff 

3Sio4'^<7)p-s iOFm^n<'thbj<-s')V'm^(rm 
&p-si02 (7)m^ifi^<^hij^i^x'hh. 

[00251 

50 [i^(?)»^-r'<§iiiMi *3^HB6o@w«. ^=mwmm 
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[00 261 

[00271 { 1 ) ^'^i^W^±lzmfS.^tlf^:mWL<^ 

im^izm^^timmti^&it^tirc. m2<7)mMfi(r> 

[0 0 281 (2) ^«!mJifcJgfiKSil5t«SfcO 

mmt . Bmmj&±i,zm&^tif^m i eo^- u n^gt-ftJi 

fc mff Em 1 «o U rj jg^S iiJtSg 1 co 7 y 

m^<^^j:\'^y ym^^tfS^U 3>'Kfl:MfcHffi2m2<7)7 
•yfg^-^tf U 3 VS^-fimJit^J^Jig^n^v:® 20>' D n 

[00291 (3) mmKny-ymir-tti'^Vay 

( 1 ) tJtti ( 2 ) ofccot5ioie®<^¥#«^a. 
[0 0 301 (4) msim2<7)y^ym^'ktti^v^y 

[003 11 (5) mrnrnK^y-ym^^tts^uay 

ffi!^l:K«7<ySiiJg*Mxl 02' at oms/c cmi 
T'fc-S.^tJr^^t-r-S ( 1 ) tfzli (2) <7)i5c7)±30 

[0 0 3 21 (6) HTnem2c07-yfg2r#tfS^U3y 
ig^ldl<7)7 -/mm&^^4 X 1 0^' a t o m s /c c 
•e&'&it^mir-r'S ( 1 ) S/iti (2) cotscotJW 

[0 0 3 31 (7) ^^f^mLnzmm^mm-?>i: 

mt . m2i7)Ps^tto=5rU7 -/mir^tsi^u^^ymikm 
irmf^-thxmt. msm2<r>y -ymtr^tsi^v ym 
imcommcri^izitmmmmmirn-^ x^mit-t^ji 

[0 0 341 (8) ^f^mm±.i>zw!j^i:mm~ri>JL 
mt. mKTiz^v^ ymm^rmfH-t^T-mt .mi(r> 
y ym^-^tsi^'j=iymim^m^-t^TM. ii2<^is 
mt<^^\,^y ym^^ti'^v ^ymim^mm-t?>x 
n. wiMm2<7)y >ymi-kts>'*j^ymim<7>mm<r>7f. 
ifZit^mmmmi:n-yx^m{ft^j:mtm2<7)iyo 
:3ym'(mi:mm-&jMt ^r^tszt^mmt-t^^ 

[0 0 3 51 (9) mmi<^=^v=iym<mRx/. 



( 4 ) m^^V- 10-56009 

6 

m2<Di^ y a ymimi}iyyx-?i^u a ym^m-ch^^ 

[00361 (10) mimicry -ym^-^tsi^'J a 

ymim&x/m 2 <7) 7 -y ^ ^#tf u n ymimti^m 

[00 37 1 (1 1 ) Htffemi«o:7-yS^#tfS/'J=/ 

10 ymimt m2(^y-ymt:^ts>^v^ ymatimm] 
^mkt-r^ (7) tt:it (8) <7)*j(7)t3<7)ia^<7)if£^ 

[00381 

^^^Miz^ 1 <r>my 'yM^^(r>y ym^^yyX-^i^ 
yn^Kfliffi^jg^L. m\'^xm2cn^y ymw^(r>y 

•ym^-^yyx-^i^^j-n-^mim^mm'hiLnt. -fk 
20 ^mmmm^m2 (r> y y m^^y-yx-^i^ y a ym^ 
mfnTf-iizm-i-iM t . mmcr>\mi>zmiit:n onmh. 
<^miim\,z±m^mm-^x.nt . m2(r)^mimim 

ii. ±t>yyX-?S i OFMc^ffl^tcJc-j-Cti, ^mx' 

[00391 -€-«j^{i. n 1 cr>^ ^jmmmmm 1 
(^Tyx-ri^uaymim^m^L. H9iemi«p-s 

30 i OF)12:?^|SiL. m20p-S iOF5-JBjS;L. -e*^ 

M pmm^m2cop - s i o Fjpc7).?;^t2jg^-x^ 

mt . mmcoimizmiii:^ a x^t -e^gafiajtc^s 
^m^-t^ xmtm2 <^^mwmimf&-th x^*-^ 
^tii mtfzimmjsimKim-zt^mLt-t^ 

(112) . 

[00401 *%BS{±, S!M:m'^m^Ui^^tzisb. ^-=5: 
< fc t i^iaic{iifc^m^7&i£^ y a ^K^tJSJ: ^i'-=5:< 
ti>4^^\.^y-ym^^'^V::iymimX'm.tb&i^. §4. 

40 . ±mizmmmi.^ v ^ >y s-^qg-s^ 

y 3>i?<bii*^'jgj*$tLTi^-soT', CM p ^m^^x^ 
M^Lxi,mMzj;:himmm<Dmi^i>mzi^^j:\,\ i 

:tf^lSiC0h'r:J^-;PX^S-f^J«-r'&B*tCtJiiS<07>y 
[0041 1 

immm] mz:^^M<7)ms&mi,z-o\,^xmm^mmLx 
mmtzmmi-i>. 

[00421 01 fr^mvx^^mc^m 1 <r>mmm^m. 

50 H)f-f-s. ^1- (a) c7)idtcmi«0;<:5'iH 0 l±lc 
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o-i.C03^1c7:)p-S i OFMl 0 2?:ffMt. $^>tw 
1 00 005j-y^^.Xba-A(7)g?2<7)p-S i OF 
Ml 0 SirmiULfz. ZZX'm2<7)p-SiOPjmi 0 
3{i4. 0X1 021 atom s/cc*iJSc07>ySitK 

Tfc . -ecoTiioa^ 1 - s i o Fflg- 1 0 2(i. as 

liOp-S iOFMJ:'5*>iftV'>4. 0X021 atoms 

i oF/s i oz mmmm±. mmz-m^Ltz 
:ffifimmm^x v ^jij^-. mm^y^ xv c v D^/i-^iii^ 

±(01^®*^^^ t ^^i:-*>'S> ^^li. m^lzi^S LX 

^^Ei 1 - ( b ) ffjX 0 t::»v4 0 0 G:^>^:x}-n—M. 
er^-^S. ^C0m2c7)T^XVS i OFcor^-ylg^llJKT' 

X'/^ViJ^KWtlJ: '9C4 Fs , CO. Ar:^Xt: 
mmLfz^y^huyR I EX.yf-y^^t;J;Op-S i 

0 F0 2Jill(?)|f3TLSr^T53r-,:^^, 

[0043] ^ (^izj^^urmtLXT i Nmim^y^y 

:5'^fifVK tr^ rJ'yl' 1 0 4«ffM^tf^-5:t. 
[00 44] -eo^. SI2<?3.^^/H 0 5. /tfci.{fA 

1 Cu-IM N<7)^MxyN"-y:J'^fiPl'\ ^iX^y^^hP 

(i^ifellli^Oil^^^tCcJ: O^ii-TJffiMl^iai - ( c ) 
[0045] fiLtoro-fe;^ 7n--e. :i^;L'/i^§a 

-fkHcOitPm^Ji 3 . 0 . ^ 2<07 -y^^^tf U 3 
l«-fbllOlfc^^{i3. 5X'^':>ti. 
[ 0 0 4 6 ] $ ^> tm2 coHMMcoi^TMr 2 
LTi¥$ffltciiW-.S . m 1 <?D^fi?ilT';^ iS'/Pit^ritJgp 
-Si OPm^mfS.Lt:^jK ;^^/t'i^ffl»^p-S i O 
Pm^MI,zXK)^^Jl'tp-S i OFIitO^ttT!)* 
Ml^i^^. ^ P - S i O F^^JSJEj&^'S^ o T L 

[00 4 7] 02 - (a) ifZTjk-ti.'ylZ. 

2 0 IJitO'WTXECR-CVDatClT, S^lOp- 
S i O2 M2 0 2. mi«7)p-S i OF)12 0 3. ||2 
tfOp - S i OFM2 0 4 i:-^tl^tlt:t 10 0 
0:t>'^^Xha— i.. 400 O^J-y^^XhO— A. 10 
0 0 0 Jf^-^^X h n-A^;gS-tT'5:-5)t . 
[0048] ^2«7)p-S i OFJl2 0 4f)>' y«?iS 

i±4. OX 1 021 at oms/cc^iiCOKHT'ibD. 

-ecOTiiiOm 1 to P - S i O FJK 2 O 3 «07 

4. Oxl02iatoms/'cc£Lh«0^^^'>x>'N— 
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[0049] ^cr>mCMPmLi:Wi2(r>y°y X^S lO 
FM 2 0 4 eO^^T^^/l^ *<J4 0 0 0 yfyf^X h n- Afrjf® 
SrtT^r-^J^c, ^i0m2«0r5XvS i OFM«07 -yfU}^ 

[00 5 0] -e6'J±t:ill2«p-S i 02 M2 0 5$rJ? 

^m2 0 0 0:^y^:xhO'-j>.m^^-\ti-z (132- 

(b) ) , 

10 [005 1 ] -ecoa, ^^j-M/i^'XhSrMiL. g-^ij 
OC4 Fs . CO. Aryfrxiri^mLfz-^i^ 
:fha>'R I EX-y^>'^^tC:J; 0. S i O2 /Si OF 

2.fi/sio? crimmm<^^i:'^o . ^i:>izmicom 

1003 2^ ^cnm. m2cr,y<^^)\^20 7 ^ fctUtA 
1 Cu-TiN<7)ili^X>'N-.y:i^^tT(,'>^^t$-7:«-M'v^ 
xhlcJ:0^N°;5'-->'j5^2-?f=5:'5>t, Zti^lMtfdi 
20 1S^in|]^'9iK^'fct=J:0^iSKi^^ll2- (c) 

[0053] a±.i}^m2mmmx'hhtK m i . 1^211 

MMStML. micoj^rJ'/K Sg2<0;<^';Ki. Al Cu 
-T i NOiS^X^N- y :5'^fiEfflLTt^.S.*«. A \ ^CO^ 
imt LT{±, C u<7){5A\ Si, P d , T i T-t J: 

i^itA 1 ■C^<i: Cu, AsX'i>A:\>^. ^^tc 
RtfR&ihffltCTi NS:ffifflL-CV^S:()\ Ti, TiW, 
Cr. SirtJ:V^, a;tb'r;<^';^i: LT. W-CV 
D/Ti NSrMfflt-Ct^'l.*^'. b'r<7)W<7)-fti3i9l3A 
30 g. Cu. AiT't>J;u, i-t. ^^'yr;'<^;^fc LT 
{i, Ti . Ti W. S i , Cr(Dmmttzl,±'t<D2m^ 
a±.<7Mi^i^^iyitXi,X\>\ ^(^izp-siopm^m 
jH-rS;^X@{i. S i H4 +O2 +Ar-*-CF4 , Si 
H4 +02+Ar+C2 Fe . S i H4 +O2 +Ar + 
NF3 , SiF4+02 +Ar. S i F4 +SiH4 + 

02 +Ar, TEOS+O2 +Ar+CF4 , TEOS 
+ O2 +Ar+C2 Fe , TEOS + O2 +Ar + NF 

3 , TEFS (yux:!hV:i^h^>'i^'yy : PATnm) 
+ O2 +Ar, TEFS+SiH4 +O2 H Ar. TE 

40 OS + S i Pi +Ar +Oz <Do-h^^-tilt^ttil,tZCO 
'PJ:^Ari:m^t:iiCr>X'i>X\,^. mm.m^±(7)tiibA 

mm^h:^'xm^i^z.xi:>x\^\ Mx.ii. i;aB$rsi 

F4 +Ar+02 . 2®@S-S1F4 + S i H4 H Ar 
+ O2 $-ffl»/^Tt*»i^^:v^. 

[0054] iJtp-S i OF{±, 13. 56MHz«7) 
^^it^fflV ^Jt^^T^^tfOC VOm. 13. 56MHz 
4 0 0KHzc7)2jg^^fflV^fvrW^^OCVD 
2. 4 5GHz<50iajaj*i:. 13. 5 6MH.z<0A 
50 >frxSrfiefflt3t>'N'>f TXECR-CVD^fe. 2. 4 5 
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GHz. 13. 5 6MHz(?3I CP-CVDaH»^U:3 

5 c V D m<n:)jtiii. \ ^ . 

[00 553 ^i^iiZC M Pf^«0 S i OFmfOW^'k'^^ 
\,Z-^j:<-ttz>!bCUPmz3 0 0—4 5 OTJOlgijjaagrii 

JnLTtii^ :iffMW7mcr>nmmi. 02 . N2 . 

H2, /N'^jL— Atf, Air, H ec7)^ *>VvftL:<>*l-P 
[00 56 J *;ts i O2 i OF)lff$rlD!F6fi^&^ 10 

■r^^ci^iMaui^^ Lfc*5. CMP vmx'W, 2 c?) s i o f 

[0 0 5 7] *5tm2iDp-S i OFMi^7-y^JK 
4. OxlQZiatoms/cc^JicojtiKtL. 

1C7)P-S i OFjlt,:7.ySJaS*M. 0X1 021 at 
o m s /c c JSLhOi: j:^N-^ffiT«^:< t 

*5t. m2<0p-S iOFMSr7'y*j6liS4. 0X10 
2'at oms/c c*j«i:|JS^tJt*^'CMPi?iaTSl2 
CO P - S i O FM3&>"^g|5|^§ti^M^t3|3|i -^-tlJ^Lh 

[0058] :^%mc^:)jmx'iim 1 <?):7 -y SSr-irtf >- 'J 

3 ymim<Dimm.mi± 3 . 3 kit. » * t < ti 3 . 2 

mi4. l,$f*L<{±3. 9T'fc.g.. 30 
[0059] iit , *%Bg(7):)5ra;-C'{i|| 1 0:7 yS^-g- 
tf>''Jn>'M'ftm07-y«}gS{i4. 0X1 021a to 
ms/c c£Lht:'S>»9. »4U<{iJ:b6. OX 1021a 
t oms/c cm±T'$>l). ^-Wjjgfil . 0X1022 
a t oms/c c . iFiK{±8. OXlO^iatom 
s/c cX'h^, 

[0 0 6 0] tfzm2COy'ymi:^tii^»Jzjym-imcO 
y'ymm^lt4. ox 1 021 at oms/c c5f«^. if 
tL<lii2. OX 1 02iat oms/c c^jJI-C**). 
^iOTBKil . 0 X 1 020a t oms/c ct:'<b.&. 40 

[0061] ^ti:^mmT<7)m i <7):7 >y*$:^tf 
3 ymim<D]tmmmii 3 . 0 , ?g 2 7 -y ^^^tf 

[00 6 2] $^>IC. :^7>'^r.y hWCVDf^HSfeM 
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